Early detection of melanoma is associated with improved patient outcomes. Data suggest that spouses or partners may facilitate detection of melanoma before the onset of regional and distant metastases. Less well known is the influence of marital status on the detection of early clinically localized melanoma.
M alignant melanoma is increasing in incidence and is now the sixth most commonly diagnosed cancer in the United States. [1] [2] [3] [4] This skin cancer is commonly identified at an early stage, with clinical stages I and II melanoma constituting nearly 85% of all newly diagnosed cases. 5 Early detection of melanoma is critical because it is associated with improved patient outcomes; 5-year survival is reported to be greater than 98% for patients diagnosed with stage I disease, compared with 62% for stage III disease. [6] [7] [8] Among patients with clinically localized melanoma, a wide range in melanoma-specific survival is characterized by T stage and ulceration status. 9 Survival for stage IIc disease, for example, is comparable to that for stage III disease, with a 10-year survival rate as low as 32% in this subgroup. 10 Identification of factors associated with early detection of melanoma may therefore be critically important to improving melanoma outcomes. Various socioeconomic factors have been increasingly recognized as having significant influence on oncologic outcomes. 11, 12 In particular, marital status has been shown to be associated with improved outcomes in breast, colon, and renal cancer. [13] [14] [15] [16] For melanoma specifically, marital status has also been found to be associated with the risk of regional and/or distant metastases at diagnosis, with unmarried patients presenting with more advanced disease. 17, 18 However, whether any association exists between marital status and T stage at presentation among patients with clinically localized disease has not been determined. This situation has potentially important clinical implications because of the wide variation of melanoma-specific survival as stratified by T stage. Moreover, little is known regarding the influence of marital status with respect to management decisions in early-stage melanoma.
In this study, we evaluated the association between marital status and T stage at presentation (defined using the Seventh Edition American Joint Commission on Cancer Staging [AJCC] criteria) for cutaneous malignant melanoma in a cohort of patients from the National Cancer Institute's Surveillance, Epidemiology, and End Results (SEER) database. We hypothesized that married patients would have an earlier T stage at presentation. Because social factors have been shown to affect adherence to clinical guidelines, 19, 20 we also investigated the association between marital status and receipt of sentinel lymph node biopsy (SLNB) for patients with tumors with Breslow thickness greater than 1 mm, for whom SLNB is routinely recommended.
Methods
The SEER database represents roughly 30% of the US population and uses data from 18 population-based registered cancer institutes (https://seer.cancer.gov). The study was approved by the institutional review board at the University of Pennsylvania, which waived the need for informed consent for use of SEER data. Patients included for this study had a pathologically confirmed diagnosis of melanoma and were at least 18 years of age with marital status recorded and known SLN status. Included patients received a diagnosis from January 1, 2010, through December 31, 2014; these dates were chosen for consistency in reporting of pathologic variables following the 2009 staging system update by the AJCC. Patients were excluded if they had clinical nodal disease or metastatic disease at the time of presentation. Patients were also excluded if it was unknown whether the SLNB was performed.
The primary outcome measured was clinical T stage at time of presentation (Seventh Edition AJCC criteria), which was treated as an ordinal variable (ordered as T1a, T1b, T2a, T2b, T3a, T3b, T4a, or T4b). The primary exposure of interest was marital status (defined as married, never married, divorced, or widowed). Marital status is a self-reported variable that has consistently been reported in the SEER data set. In addition to the marital status categories used in this study, patients can be categorized as separated or having an unmarried or domestic partner. These categories were excluded from analysis because they accounted for less than 1% of the data. Covariates included for analysis were age, sex, primary site (trunk, extremity, or head and/or neck), urban or rural location of residence (urban [metropolitan], urban [nonmetropolitan], or rural), state of residence, income (defined as median household income in the patient's county), and educational level (defined as percentage of population older than 25 years in the patient's county with at least a high school educational level). In secondary analysis examining the association between marital status and rates of SLNB, the outcome evaluated was whether SLNB was performed, treated as a binary variable.
Data were analyzed from September 27 to December 5, 2017. Descriptive statistics are presented for categorical variables as frequencies and for continuous variables as medians with interquartile ranges (IQRs). We used the χ 2 test to evaluate for significant differences in distribution of T stage at presentation by marital status. We then performed multivariable ordinal logistic regression to evaluate the association between marital status and higher T stage at presentation after adjusting for potential confounders. A multivariable model was created using all variables, and those that were nonsignificant (P > .05) were sequentially removed to create a reduced multivariable model. The odds ratios (ORs) reported in this ordinal regression analysis may be interpreted as the increased odds of presenting with a T stage higher by 1 level. Univariate and multivariable logistic regression were used to evaluate the association between marital status and performance of SLNB. All statistical analyses were performed using Stata software (version 14; StataCorp). ; P < .001). Median income was higher for married and never married patients ($47 200 for both; IQRs, $38 700-$51 600 and $38 700-$51 500, respectively) than for divorced and widowed patients ($46 500 for both; IQRs, $38 200-$51 300 for both) (P < .001). Never married patients were most likely to reside in metropolitan areas (6880 of 7571 [90.9%]; P < .001).
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Results
Patient Characteristics
Association of Marital Status With T Stage at Presentation
Distribution of T stage at presentation varied significantly by marital status (Figure 1 ). Married patients were more likely to present with earlier T stage tumors, whereas widowed patients were more likely to present with T4 tumors.
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In univariate ordinal logistic regression, patients who were never married (OR, 1.12; 95% CI, 1.07-1.18), divorced (OR, 1.34; 95% CI, 1.26-1.42), and widowed (OR 2.09; 95% CI, 1.97-2.21) were more likely to present with a higher T stage than married patients (P < .001 for all) ( Table 2 ). Other factors significantly associated with T stage at presentation included age (OR, 1.01; 95% CI, 1.01-1.01; P < .001), male sex (OR, 1.22; 95% CI, 1.18-1.26; P < .001), primary tumor site in an extremity (OR, 1.32; 95% CI, 1.27-1.37; P < .001) or the head and/or neck (OR, 1.32; 95% CI, 1.26-1.38; P < .001), income (OR, 0.99; 95% CI, 0.99-0.99; P < .001), and educational level (OR, 1.00; 95% CI, 1.00-1.01; P = .006). After adjustment for these factors, never married (OR, 1.32; 95% CI, 1.26-1.39), divorced (OR, 1.38; 95% CI, 1.30-1.47), and widowed (OR, 1.70; 95% CI, 1.60-1.81) patients remained more likely to present with a later T stage in a multivariable model compared with married patients (P < .001 for all). In addition, the possibility of interaction of sex and the association between marital status and T stage was assessed. This interaction term was not significant for male sex with never married (OR, 0.96; P = .39), divorced (OR, 1.06; P = .37), or widowed (OR, 0.93; P = .26) (joint test of significance, χ 2 3 = 3.03; P = .39).
Association of SLNB With Patient Marital Status
Rates of SLNB for lesions with Breslow thickness greater than 1 mm are shown in Figure 2 . never married (OR, 0.59; 95% CI, 0.53-0.65; P < .001), divorced (OR, 0.87; 95% CI, 0.76-0.99; P = .03), and widowed (OR, 0.69; 95% CI, 0.62-0.76; P < .001) patients. Clinicopathologic factors associated with performance of SLNB for lesions with Breslow thickness greater than 1 mm are presented in Table 3 . These associations did not change with inclusion of income, educational level, or metropolitan vs rural region in the model.
Among patients with tumors with Breslow thickness greater than 1 mm who underwent SLNB, the rate of SLN positivity was significantly lower among married patients (1348 Widowed patients were least likely to undergo SLNB, whereas divorced patients were most likely to undergo SLNB. 
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Discussion
In this study, we evaluated the association between marital status and T stage at the time of presentation for early-stage melanoma. Because melanoma-specific survival is directly influenced by T stage for clinically localized melanoma, understanding which factors may influence the earlier detection of these lesions is important. 22 Although previous studies have shown an association between marital status and higher likelihood of regional or distant disease at presentation, this study examines the association between marital status and T stage among patients with clinically localized tumors. 17, 18 This study also investigates the association between marital status and the receipt of SLNB in appropriately selected patients. Because SLNB is routinely recommended in patients with melanoma and Breslow thickness greater than 1 mm, understanding the role that social factors such as marital status play in adherence to these guidelines may help clinicians in counseling patients.
In the present study, we found that married patients presented with significantly lower T stage melanomas compared with patients who were never married, divorced, or widowed. Among married patients, 45.7% had T1a tumors at the time of presentation compared with 43.0% of never married, 39.0% of divorced, and 32.2% of widowed patients. Conversely, widowed patients presented more commonly with lesions larger than 4 mm compared with other marital status patient groups, with widowed patients demonstrating a nearly 3 times higher rate of T4 lesions compared with married patients (9.4% vs 3.3%). These associations of marital status with T stage remained significant after adjustment for important clinical and socioeconomic factors, including age, sex, primary tumor site, income, and educational level. In addition, widowed patients were least likely to undergo SLNB for lesions greater than 1 mm in Breslow thickness (for which SLNB is routinely recommended), a pattern that persisted after adjustment for age, T stage, and anatomical site.
Married patients are more likely to present with earlier clinically localized melanoma and to proceed with SLNB according to guidelines. Spouses likely facilitate early detection of melanomas by assisting in identification of pigmented lesions that may have otherwise gone unnoticed. Spouses may also provide support and encouragement to see a physician for evaluation. Detection of primary melanomas at an early T stage is advantageous because increasing tumor thickness (T stage) is highly correlated with melanoma-specific survival and is one of the most important prognostic factors for mortality.
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Thus, married patients are likely to receive a better prognosis because of earlier surgical management. In addition, higher T stage lesions may require larger excisional margins and may be recommended for SLNB, which may result in additional surgical morbidity. The finding that married patients are more likely than never married, divorced, or widowed patients to undergo SLNB when appropriate may be associated with the spouse's role in supporting the patient and engaging in further discussion. In addition, unmarried patients may have more limited resources for the procedure, which would make it more 14 In addition to the finding that married patients are more likely to undergo SLNB for lesions when it is recommended, married patients had a significantly lower rate of SLN positivity than did other marital status groups. This finding is likely attributable in large part to the presentation with an earlier T stage of married patients compared with other groups, because the association did not persist after adjustment for T stage, tumor site, and patient age.
Results from the present study are concordant with those of previous literature on the association between marital status and stage of melanoma diagnosis. McLaughlin and colleagues 18 reported that never married, divorced, and widowed patients were more likely to present with regional or distant metastatic disease than their married counterparts. Smaller studies based on Florida and California residents dichotomized patients into married and unmarried groups and found that married patients were more likely to present with latestage melanoma. 17, 24 Of importance, the association between marital status and detection of early clinically localized melanoma has been unreported. This association is very clinically relevant because survival for patients with stage IIC melanoma can be just as poor as that for patients with regional disease. 22 The results of the present study are also consistent with findings from a study from the MD Anderson Cancer Center 25 that showed that single, divorced, and widowed patients were more likely to deviate from the recommended surgical treatment for melanoma (including wide local excision, SLNB, and completion lymph node dissection) than were their married counterparts. Although we speculate that this may be attributable to better social support or encouragement, further study is needed to better understand this finding. This study has important implications for counseling patients and recommending frequency of follow-up surveillance. Clinicians may, for instance, recommend that unmarried patients initiate regular skin examinations at an earlier age and continue them more frequently to detect lesions at an earlier stage. For married patients, encouragement of partners to be present at clinic appointments and undergo basic training for performing a skin examination could perhaps further increase early detection of primary lesions. A randomized clinical trial of partner-assisted structured skin examination found that patients and partners who underwent structured skin examination training identified more new melanomas than patients without the instruction and were comfortable in their ability to do so. 26, 27 This study may support confirmation of these prospective results using population-level data. Physicians with increased awareness of reduced adherence with SLNB in unmarried patients may also emphasize the importance of having a friend or family member attend visits when SLNB is discussed. Including these persons may improve adherence to guidelines.
Limitations
The limitations of this study are inherent to its retrospective nature. Whether unmarried patients are in an unmarried relationship or are living alone is unknown. Misclassification of data is possible attributable to inaccurate coding. However, we have no reason to suspect that this would occur in any particular direction for T stage by marital status, because misclassification would likely be nondifferential in nature and likely bias toward the null. Although adjustment was made for important socioeconomic variables, such as income and educational level, other unobserved variables for which we did not account may confound the association between marital status and T stage at presentation. Finally, with respect to adherence with receipt of SLNB, the nature of the data does not allow us to determine whether the differences observed stratified by marital status were driven by differential recommendations by clinicians among groups or patient-derived differences in decision making among marital status groups or a combination of both-a topic that merits further study.
Conclusions
In this cohort of patients with clinically localized melanoma, marital status was found to be significantly associated with T stage at presentation, with married patients presenting with earlier-stage lesions, a finding that persisted after adjustment for important socioeconomic factors. Furthermore, married patients were more likely to be adherent with current guidelines and undergo SLNB for lesions greater than 1 mm in Breslow thickness. Last, among patients with tumors with Breslow thickness greater than 1 mm who did undergo SLNB, SLN positivity was significantly lower among married patients. However, this finding did not persist after adjustment for T stage, tumor site, and patient age, supporting the notion that marital status plays an important role in earlier detection of primary melanoma. These findings support increased consideration of spousal training for partner skin examination and perhaps more frequent screening for unmarried patients, practical interventions with potentially significant clinical implications.
